SYNOPSIS Interesting synergism in vitro between a recently introduced antibiotic, colistin methane sulphonate, and sulphonamide drugs is described. The observations were extended to polymyxin B sulphate and sulphonamides with essentially similar results. The combinations are bactericidal at therapeutic levels, the ratio of drugs to one another is not critical, and the effect is present over a fairly wide pH range.
Since the introduction of colistin methane sulphonate (Colomycin) it has been reiterated that it is inactive at therapeutic levels against Proteus sp. (Carroll and Malette, 1961; Taylor and Allison, 1962) .
Synergism in vitro between colistin and sulphafurazole was easily observed on plate sensitivity tests in this laboratory against 23 out of 25 consecutively isolated strains of Proteus (Figs. 1 and 2). The first eight strains isolated conformed in biochemical characteristics to the species Proteus mirabilis, one being a non-spreading variant. Subsequent isolates were assigned to the genus purely on their odour and ability to spread on blood agar.
The synergistic effect was first noticed between a 100 ,tg. sulphafurazole disc (Oxoid) and a 300 ,ug. Colomycin disc (Mast). The synergism was generally as obvious on ordinary blood agar as on sensitivity test agar (Oxoid). Ordinary wire-loop inoculation of plates was used throughout. The discs were placed i in. apart and zones of inhibition varied as in Figure 3 .
Although the method of inoculation was crude, in view of the nature of the zones and concentration of the drugs used it was obvious that colistin was potentiating the effect of sulphafurazole.
On preliminary testing four of the isolated strains were apparently sensitive to sulphafurazole, chloramphenicol, and streptomycin, 12 to chloramphenicol and streptomycin, five to streptomycin only, and four to chloramphenicol only. (Kanamycin and ampicillin were not being used routinely at this time.)
Received for publication November 1962. Five strains showing well-marked zones of inhibition were selected and used to test sulphafurazole in combination with each of the following antibiotics on blood agar plates: penicillin, streptomycin, tetracycline, chloramphenicol, and erythromycin. No synergism was noted. Colistin was tested in combination with the same antibiotics. Again no synergism was noted.
The exact relationship of colistin to members of the polymyxin group, to polymyxin E in particular,
is not yet settled (Cuthbert, 1962; Stewart, 1962) but there appears to be a close similarity. Twentytwo of the original isolates, together with a further three isolates which showed the synergistic effect, making 24 showing syngerism between colistin and sulphafurazole and one which did not, were tested on blood agar for synergism between sulphafurazole (200 , ug. (Mast) Two further experiments, using nutrient broth without serum as diluent, were carried out in order to determine how critical the ratio of drugs to one another was, and to see if the pH of the medium (covering roughly a range which might be found in the lower urinary tract) greatly altered the results. In the first experiment, the technique of inoculation was as before and two different isolates were used, one with colistin and sulphafurazole, the other with polymyxin B and sulphafurazole. The results are in Table IV. Although the ratio of drugs to one another is not critical, increasing the concentration of sulpha- furazole over colistin or polymyxin B decreased the bactericidal effect in spite of a static concentration of the latter drugs (see also zone example in Fig. 3d ).
Broth adjusted to pH 8-4, using N NaOH and phenol red as indicator. and to pH 5 2, using N HCI and bromocresol purple as indicator, was used as diluent in the next experiment using one isolate with both combinations of drugs. A weaker inoculum was used. Viable counts were not performed. The results are in Table V .
It can be seen that the synergistic effect is maintained over the pH range 5 2 to 8-4. It 'As in Table I . The inoculated controls gave + + growth before incubation. Inoculated controls gave + growth and + + + + growth after incubation in both alkaline and acid media but growth by inspection was obviously less in the incubated broths at the lower pH. Repetition of sulphafurazole alone at both pH levels serves as a control. (Edgar and Dickinson, 1962; McMillan, Price, McLaren, and Scott, 1962; Marsden and Hyde, 1962) . Polymyxin B sulphate causes pain at the site of injection (Edgar and Dickinson, 1962) .
Synergism between sulphonamides and both polymyxin B and colistin has been described before (Herman, 1959; , and it is interesting that the synergism in this instance was first noted between sulphafurazole and the recently introduced colistin. This was due to the much higher concentration of colistin methane sulphonate in sensitivity discs as compared with polymyxin B sulphate (300 jug. :10 jtg.) which made the synergistic effect easily noticed on a routine plate. It would appear that colistin is chemically so closely related to the known polymyxins as to merit inclusion in the group (Stewart, 1962) . It has been noted that when used to treat infections with Ps. pyocyanea Proteus strains were not uncommonly isolated during and after treatment (McMillan et al., 1962) . Such cases seem to offer a clear indication for combined therapy.
The synergistic effect is easily observed by routine methods of inoculating plates. (This does not apply as described to polymyxin B, the routine discs containing only 10 ,ug. of antibiotic.) The variation in zone size which was noted was probably due to a varying inoculum.
The ratio of drugs to one another, and the pH at which they act are not critical.
Mutant colonies were noted in four out of the 24 'sulphonamide-sensitive' strains, and it is unlikely that such strains would be eradicated by therapy.
It is interesting that the tube tests in such cases show a degree of resistance.
